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[57] ABSTRACT

A process for the preparation of 38,78,15a-trihydroxy-
S-androsten-17-one and the 3,15-dipivalate thereof com-
prises epimerizing 38,7a,15a-trihydroxy-5-androsten-
17-one in the presence of a ketone with or without a
solvent, with dilute mineral acid and subsequent treat-
ment with an organic base, and optionally subsequently
esterifying the 38- and 15a-positions of the resultant

3B8,78,15a-triol with a reactive derivative of pivalic
acid.

14 Claims, No Drawings



4,435,327

|

38,78,150-TRIHYDROXY-5-ANDROSTEN-17-ONE,
ITS 3,15-DIPIVALATE, AND THEIR
PREPARATION

BACKGROUND OF THE INVENTION

The present invention relates to a method for prepar-
ing the title compounds and the compounds per se.

As 1s known, 38-hydroxy-AJ-steroids can be con-
verted to 38,78-dihydroxy-A>-steroids by allyl oxida-
tion of the corresponding 3-acetates with chromi-
um(VI) oxide in the presence of 3,5-dimethylpyrazole
or with tert-butyl chromate and subsequent reduction of
the 7-keto group with lithium tri-tert-butoxyalanate.

However, these processes have the dlsadvantages
that the yields are relatively low and that they are map-

10

15

plicable to steroids containing additional reactive -

groups, such as 17-keto and 15-hydroxy groups.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide a process which overcomes these dlsadvan-
tages.

Upon further study of the specification and appended
claims, further objects and advantages of this invention
will become apparent to those skilled in the art. |

These objects of this invention have been attained by
combining 38,7a,15a-trihydroxy-5-androsten-17-one
(obtainable from 38-hydroxy-5-androsten-17-one in
high yield by conventional microbiological hydroxyl-
ation with Colletotrichum lini), in the presence of a ke-
tone and, optionally, a solvent with a dilute mineral acid
and, subsequently, with an organic base; and, option-
ally, then esterifying the thus-obtained 38,78,158-triol
in a manner known per se in the 38- and 15a-positions
with a reactive derivative of pivalic acid.

This invention also relates to the products of the
reaction.

DETAILED DISCUSSION

Suttable reaction compatible solvents include haloge-
nated hydrocarbons, such as dichloromethane, 1,2-
dichloroethane, and trichloromethane. The amount of
solvent is not critical and usually is 1-10 wt. % based on
the amount of starting material steroid.

Actually, all cyclic and straight-chain aliphatic ke-
tones of up to 6 carbon atoms are suitable for conduct-
ing the reaction of this invention. Examples include
2-propanone, 2-butanone, 2-pentanone, 3-pentanone,
methyl isobutyl ketone, cyclopentanone, and cyclohex-
anone. The use of 2-propanone and methyl isobutyl
ketone is preferred. The amount of ketone added is
variable within wide limits. However, a quantity of
10-1C0 molar equlvalents based on the amount of start-
Ing material employed, is expedient.

A dilute mineral acid is understood to include within
the scope of this invention, an acid of 10-50 vol-%
strength in an amount of 0,1-1 moles based on the num-
ber of moles of starting material. Suitable acids include,
tor example, sulfuric acid, perchloric acid, and hydro-
chloric acid, perchloric acid preferably being utilized.
However, also suitable are strong organic acids, such as
p-toluenesulfonic acid and trifluoroacetic acid and oth-
ers known as equivalents of the mineral acids, in the
same strengths.

This stage of the reaction is usually conducted at
0°-50° C,, preferably at 10°-20° C. for 1-24 hours, pref-
erably 2-5 hours. This stage is usually conducted under
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an mert atmosphere such as nitrogen and under agita-

tion.

After completion of the first stage, an organic base is
added to the epimerized product either in situ or after
separation of the latter from its reaction medium. Suit-
able bases include pyridine, diethylamine, triethylam-

ine, preferably, pyridine is used. The amount of base is

usually 2-10'wt. %, based on the amount of 7a-starting
material used.

This stage of the reaction* takes place at 5°-50° C.,
preferably 15°-20° C., over a time period of 2-48 hours,

preferably 20-24 hours usually under agitation.
*treatment with base and estenﬁcatlen

The reaction of this invention represents a direct,
quantitative epimerization of an allyl-positioned 7a-
hydroxy group. The course of this reaction could not
have been foreseen.

This is so, because heretofore it has never been possi-
ble to obtain the pure 7B-epimers, starting with 7a-
hydroxy- or 7a-ecetoxy-A5-ster01ds, under solvolysis
conditions. Thus, the treatment of 38-acetoxy-5-choles-
ten-7a-ol with 80% acetic acid at room temperature, for
example after 6 hours results in a 50-60% vyield of an
epimeric mixture made up of 7a-acetoxy- and 78-
acetoxy-AS-compounds [P. Morand and A. van Tonger-

loo, Steroids 21: 47 (1973); cf. also L. Ruzicka, V. Pre-

log, and E. Tagmann, Helv Chim, Acta 27: 1149
(1944)).. |

“The subseguent, optional partial esterification of the
3B- and 15a-hydroxy groups with pivalic acid or reac-
tive derivatives thereof, e.g., the acid chloride or anhy-
dride, takes place according to conventional methods.
This reaction can be performed either after isolation of
the 38,78,15a-triol from the reaction medium or imme-
diately, 1.e., in situ without isolation of the triol.

For this purpose, in the former case, the triol is usu-
ally dissolved in pyridine and esterified with pivalic
acid chloride in the presence of a conventional esterifi-
cation catalyst, such as 4-dimethylaminopyridine. In the

‘latter instance, the pyridine solution of the triol is sub-
jected to such esterification conditions without any

intermediate working-up procedure, as indicated above.

The esterified or non-esterified reaction product is
worked up fully conventionally as usual after the reac-
tion 1s completed, such as, for example by precipitation,
extraction, recrystallization and/or chromatography.

‘The 38,7B,15a-triol and/or its 3,15-diester, produc-
ible according to this invention, is an intermediate for
the preparation of highly efficacious antialdosterones,
such as, for example, 683,78;158,168-dimethylene-3-
oxo-17a-pregn-4-ene-21,17-carbolactone. See, e. g.,
DOS No. 2,652,761 whose disclosure is incorporated by
reference herein.

Use of the 38,78,15a-triol of this invention for the
preparation of such an aldosterone antagonist is espe-
cially advantageous for the reason that the previously
required 15-stage synthesis, starting with 38-hydroxy-5-
androsten-17-one, is shortened by three stages. In this
connection, a more than three fold increase in vield is
achieved.

The 15-stage synthe31s ef 6,783;158,168-dimethy-
lene-3-oxo-17a-pregn-4-ene-21,17-carbolactone  pro-
ceeds by way of the following reaction stages:

1. ketalizing 38-hydroxy-5-androsten-17-one with

ethylene glycol to form 17,17-ethylenedioxy-5-andros-
ten-383-ol:
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- 2. brominating in the 16-position to form 16a-bromo-
17,17-ethylenedioxy-5-androsten-38-ol;
3. splitting off hydrogen bromide with formation of
17,17-ethylenedioxy-5,15-androstadien-38-ol;
4, splitting of the ketal, thus obtaining 38-hydroxy
5,15-androstadien-17-one; | |
5. methylenating the A!5-double bond according to

Corey and Chaykovsky, J. Am. Soc. 84 (1962) 3782, to
form 38-hydroxy-158-, 168-methylene-5-androsten-
17-one. |

- 6. microbiologically hydroxylating the 7-position to
- form: 38,78-dihydroxy-158,168-methylene-3-andros-
ten-17-one; |

7. esterifying the 3B8-hydroxy group to form 78-
hydroxy-158,1683-methylene-38-pivaloyloxy-5-andros-
ten-17-one; |
8. epoxidizing the AS-double bond to form 35,68-
epoxy-78-hydroxy-1583,168-methylene-3.-
pivaloyloxy-58-androstan-17-one;

9. substituting the 78-OH by 7a-chlorine with forma-
tion of 7a-chloro-5,68-epoxy-158,168-methylene-343-
pivaloyloxy-58-androstan-17-one;

10. splitting the resultant epoxide compound and
eliminating chlorine therefrom to form 5-hydroxy-
158,163-methylene-38-pivaloyloxy-58-androst-6-en-
17-one; | |

11 hydrolysing the 3-acyloxy group to form 38,5-
dihydroxy-158,163-methylene-58-androst-6-en-17-one;
* 12. methylenating the Aé-double bond to form 3,5-
dihydroxy-68,78;158,163-dimethylene-53-androstan-
17-one; |
13, reacting the latter with propargyl alcohol to form
17a-(3-hydroxy-1-propynyl)-63,78;158,163-dimethy-
~ lene-583-androstane-38,5,178-triol; |
- 14. hydrogenating the latter to form 17a-(3-hydroxy-
~ propyl)-68,78;15,168-dimethylene-53-androstane-
38,5,178-triol; and
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erwise indicated, all parts and percentages are by
weight. |

Preparation of the Starting Material

A 2-liter Erlenmeyer flask containing 500 ml of a
nutrient solution sterilized in an autoclave for 30 min-
utes at 120° C. and made up of 3.0% dextrose monohy-
drate, 1.0% corn steep liquor, 0.2% sodium nitrate,
0.1% potassium dihydrogen phosphate, 0.2% dipotas-
sium hydrogen phosphate, 0.05% magnesium sulfate
heptahydrate, 0.002% iron sulfate heptahydrate, and
0.05% potassium chloride is inoculated with a slanted-
tube culture of the strain Colletotrichum lini (CBS
11221) and shaken for 3 days at 30° C. on a rotary shaker
at 165 rpm.

250 ml of this incubation culture is utilized to inocu-
late a 20-liter preliminary fermentor filled with 151 of a
medium having the same composition as the incubation
culture and sterilized at 120° C. and 1.1 atm. gauge for
60 minutes. Adding a defrother on silicone basis, germi-
nation is conducted at 29° C. and under 0.7 atm. gauge
pressure with aeration (15 1/min) and agitation (220
rpm) for 33 hours. | |

Thereafter 0.9 1 of this culture is withdrawn under
sterile conditions and used for inoculating a 20-liter
main fermentor containing 14 1 of a nutrient medium
sterilized as above and made up of 1.0% dextrose mono-
hydrate, 1.0% corn steep liquor, 1.0% soybean meal,
0.2% sodium nitrate, 0.1% potassium hydrogen phos-
phate, 0.2% dipotassium hydrogen phosphate, 0.05%
magnesium_sulfate heptahydrate, 0.002% iron sulfate
heptahydrate, and 0.05% potassium chloride. After an
incubating phase of 12 hours under preliminary fermen-
tor conditions, a sterile-filtered solution of 15 g of 38-
hydroxy-5-androsten-17-one in 115 ml of dimethylform-

- amide is added thereto; the mixture is further agitated

15. oxidizing the latter with lactone formation result-

ing  in 68,7B8;158,168-dimethylene-3-0x0-17a-pregn-
4-ene-21,17-carbolactone;

In contrast, by using the 383,78,15a-trihydroxy-5-
‘androsten-17-one of this invention as the intermediate,
the  desired 68,783;158,163-dimethylene-3-oxo-17a-
pregn-4-ene-21,17-carbolactone can be obtained advan-
tageously as follows by conducting the synthesis with
‘the same starting material:

- 1. microbiologically hydroxylating 3B-hydroxy-3-
androsten-17-one in the 7a- and 15a-positions;

2. epimerizing the 7a-hydroxy group in the resultant

compound according to the process of this invention to

~ obtain the 78-hydroxy group;

3. partially esterifying the 38- and 15a-hydroxy
groups in the resultant compound with pivalic acid;
4. conventionally introducing the 158,168-methylene
- group in the resultant compound, according to Corey

~ and Chaykovsky, J. Am. Soc. 84 (1962) 3782; and

5-12. these steps are identical to synthesis stages 8~15
described above and are listed as Examples A through
H herein for the commercial exploitation of the com-
pound of this invention.

‘Without further elaboration, it is believed that one
skilled in the art can, using the preceding description,
utilize the present invention to its fullest extent. The
following preferred specific embodiments are, there-
fore, to be construed as merely illustrative, and not
limitative of the remainder of the disclosure in any way

whatsoever. In the following examples, all temperatures
are set forth uncorrected in degrees Celsius; unless oth-
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and aerated. The progress of fermentation is controlled
by sampling; these samples are extracted with methyl .
isobutyl ketone and analyzed by thin-layer chromatog-
raphy. After a contact period of 24 hours, the reaction
is completed. The culture broth is then extracted once
with half the culture volume and then twice with re-
spectively one-third the culture volume, with methyl
isobutyl ketone; the extracts are combined and concen-
trated in a forced circulation evaporator to about 1 liter.
The concentrate is thereafter concentrated on a rotary
evaporator at a bath temperature of 50° C. to about 200
ml and stored overnight in a refrigerator. The thus-
precipitated crystallized product is vacuum-filtered,
washed with a small amount of cold methyl isobutyl
ketone, and dried for 8 hours at 80° C. in 2 vacuum
drying cabinet. Yield: 11.2 g of 38,7a,15a-trihydroxy-5-
androsten-17-one, mp 214°-215° C.

The mother liquor is concentrated to dryness under
vacuum, the oily-crystalline residue is washed twice
with respectively 100 ml of hexane to remove the de-
frother, then take up in methyl isobutyl ketone, and
recrystallized therefrom, thus obtaining 1.8 g of a sec-
ondary crystallization product, mp 208°-210" C.

Preparation of the starting material can also be exe-
cuted by using as the substrate for the microbiological
dihydroxylation 38-acetoxy-5-androsten-17-one instead
of 38-hydroxy-5-androsten-17-one. In this case, the
microorganism saponifies additionally the acetate prior
to the hydroxylation. The fermentation conditions re-
main unchanged.
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EXAMPLES FOR COMMERCIAL USABILITY"
OF THE COMPOUNDS OF THIS INVENTION

EXAMPLE A

A suspension of 160 g of 7B-hydr0xy-ISB,IGB
methylene-38- pwaloyloxy-S-androsten-l7-0ne in 1600
ml of toluene is combined at 80° C., after addition of 1.6
g of vanadium(IV) oxide acetylacetonate, within' 2
hours with 160 ml of 80% tert-butyl hydmperomde in
475 ml of toluene. After cooling, the solution is washed
with water, dried over sodium sulfate, and evaporated
under vacuum. Yield: 171 g of 5,68-epoxy-78-hydroxy-
1583,163-methylene-38-pivaloyloxy-58-androstan-
17-one. A sample recrystallized from acetonehexane
melts at 219°-220° C.

[alp= —12° (chloroform).

EXAMPLE B A solution of 169 g of
5,6B8-epoxy-7 B-hydroxy—lSB,I6B-methylene-SB
pivaloyloxy-58-androstan-17-one in a mixture of

respectively 340 ml of dichloromethane,
tetrachloromethane, and pyridine is combined with 200
g of triphenylphosphine and stirred for 2 hours at room
temperature. The reaction solution is washed with
water, dried over sodium sulfate, and evaporated to
dryness under vacuum. The residue is agltated with 310
ml of ethanol and filtered. The filter cake is washed
with 175 ml of ethanol and dried under vacuum Yleld
139.2 gof
a-chloro-S 6B-epoxy-ISB,lﬁﬁ-methylene-BB
pivaloyloxy-58-androstan-17-one. A sample
recrystallized from acetone-hexane has a meltmg point
of 227°-228° C.

[alp=— 100° (chloroform).

EXAMPLE C

A solution of 196 g of T7a-chloro-5,68-epoxy-
158,168-methylene-33-pivaloyloxy-53-androstan-
17-one in 500 ml of acetic acid and 800 ml of tetrahydro-
furan is combined at 70° C. with 392 g of zinc dust in
two portions at an interval of 30 minutes and stirred for
one hour at this temperature. After cooling, the zinc is
filtered off over “Celite” and washed with 5 1 of methy-
lene chloride. The combined filtrates are combined with
1.5 1 of water and neutralized under agitation by adding
solid sodium bicarbonate. The organic phase is then
washed with water, dried over sodium sulfate, and con-
centrated under vacuum. By trituration of the resultant
solid product with ethyl acetate, 134.7 g of 5-hydroxy-
ISB,IGB-methylene-SB pivaloyloxy-38-androst-6-en-
17-one is obtained, mp 242°=243° C.

EXAMPLE D

134 g of S-hydroxy-lSB,IGB-methylene-SB
pivaloyloxy-58-androst-6-en-17-one is dissolved 1n 1340
ml of tetrahydrofuran and 670 ml of methanol and com-
bined in succession with 40 g of pulverlzed potassium
hydroxide and 13 g of sodium perchlorate. After 2.5
hours, the mixture is stirred into 8 1 of water, neutralized
with 20% sulfuric acid, and the precipitated solid prod-
uct is removed by filtration. After dissolving in methy-
lene chloride and drying with sodium sulfate, the prod-
uct is concentrated under vacuum. By trituration of the

resultant solid compound with ethyl acetate, 99.8 g of

33,5-dihydroxy-153,168-methylene-58-androst-6-en-
17-one is obtained, mp 196.5°-198° C.
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EXAMPLE E
A solution of 26 g of 38,5 5-dihydroxy-158,168-methy-

‘lene-58-androst-6-en-17-one in 520 ml of ethylene gly-

col dlmethyl ether is stirred for 4 hours at 80° C. with 78
g of zmc-copper and 69 ml of methylene iodide. The
mixture is then diluted with methylene chloride,
washed with saturated ammonium chloride solution and
water, dried, and evaporated. The residue is chromato-
graphed on silica gel, thus obtaining 16.3 g of 38,5-dihy-
droxy-683,703;1583,168-dimethylene-58-androstan-
17-one, mp 205.5°-207° C. |

EXAMPLE F

25.1 g of 38,5-dihydroxy-683,783;153,163-dimethy-
lene-58-androstan-17-one is dissolved 1n 500 mi of tetra-
hydrofuran. Under cooling to 0° C. and under an argon
atmosphere, 75.5 g of potassium methylate is added to
this solution and then, under agitation, 50.4 ml of pro-
pargyl alcohol in 104 ml of tetrahydrofuran is added
dropwise thereto in the form of a solution. The reaction
mixture is stirred for 20 hours at 0° C. and poured into
ice water. After neutralization with dilute sulfuric acid,
the resultant precipitate is filtered off and dried. The

‘crude product is chromatographed on silica gel, yield-

imng 25 g of 17a-(3-hydroxy-1-propynyl)-
68,78;158.163-dimethylene-58-androstane-33,5,176-
triol, mp 202°-203° C. (acetone).

EXAMPLE G

24 5 g of 17a-~(3-hydroxy-1-propynyl)-
6B,7B,ISB,IGB-dtmethylene-SB-androstane-33,5 1783-
triol is hydrogenated in 250 ml of tetrahydrofuran and
125 ml of methanol in the presence of 3.75 g of palla-
dium on carbon (10% strength) and 0.5 mi of pyridine
until 2 equivalents of hydrogen have been absorbed.
The product is filtered off from the catalyst and evapo-

‘rated, thus obtaining 24.7 g of 17a-(3-hydroxypropyl)-

68,78;158,1683-dimethylene-58-androstane-323,5,178-
triol which is used in the subsequent stage without fur-
ther purification.

EXAMPLEH

A solution of 24.7 g of 17a-hydroxypropyl)-
63,78:158,163-dimethylene-58-androstane-38,5,178-
triol in 247 ml of pyridine is combined with a solution of
74.1 g of chromium(V1]) oxide in 247 ml of water and
494 ml of pyridine and stirred for 16 hours at 50° C.
Then the mixture is diluted with methylene chloride,
washed with water, dried, and evaporated. The residue
is chromatographed on silica gel. Recrystallization from
diisopropyl ether-acetone yields 145 g of
63,78;158,168-dimethylene-3-0x0-17a-pregn-4-ene-
21,17-carbolactone, mp 196.5°-197.5° C.

The following exanmles relate to the process of this
invention per se.

" EXAMPLE 1

1.5 g of 38,7a,15a-trihydroxy-5-androsten-17-one is
suspended in a mixture of 40 mi of dichloromethane and
20 ml of acetone and heated under reflux to boiling on
a steam bath until complete dissolution occurs. Then a
weak nitrogen stream is passed over the solution and the
latter is allowed to cool to about 5° C. under agitation
by external ice cooling. As soon as the dissolved andros-
tenetriol begins to reappear in flakes, 10 ml of a freshly
prepared mixture of 9 ml of acetone and 1 ml of 35%
perchloric acid (70% perchloric acid 1:1 diluted with
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“water) is added thereto in a single portion, thus redis-

~solving the intermediately precipitated flakes. After
10-20 minutes of agitation at room temperatiire under

nitrogen, the solution begins to become turbid due to

precipitation of a portion of the epimerized product.
- After atotal of 20 hours of reaction time, the reaction
“mixture is combined with 5 ml of pyridine, stirred for 5

minutes, and the mixture is then evaporated on a rotary
evaporator at a bath temperature of 60° C. under vac-

uum. A pyridine-containing. crystalline slurry remains
which is combined with 200 ml of ice water and stirred
for 2 hours at room temperature. The thus-precipitated
crystalline product is vacuum-filtered, washed thor-
oughly with water, and dried at 50° C. in a vacuum
drying cabinet until constant weight is obtained. Yield:

10

15

1.3 g of 3B,7B,l5a-tnhydrcxy-S-andrcsten-17-cne, mp .

166°-169° C.
_- A sample recrystalllzed twice from acetonelscprcpyl
ether melts at 180°-182° C. ~

- EXAMPLE 2

One gram of 38,78,15a-trihydroxy-5-androsten-
17-one .1s dissolved at room temperature in 20 ml of
pyridine; 2 ml of pivalic acid chloride as well as 100 mg
of 4-dir’nethyla'rnincpyridine are added to the reaction
mixture, and the latter is agitated at room temperature
for 48 hours. The reaction mixture is then poured into
250 ml of ice water, stirred for 2 hours at room tempera-
ture, the resultant precipitate is vacuum-filtered,
- washed with water, and dried for 8 hours in a vacuum
- drying cabinet at 50° C., yielding 1.38 g of 7B-hydrcxy-
a 3B,15a-dlplvalcylcxy-S-andrcsten-17-cne, o

195" 197“ C "

EXAMPLE 3

10 g cf 3B,7a,lSa-trlhydroxy-S-andrcsten-l7-cne is

suspended 1n 200 ml of methyl isobutyl ketone and com-
bined under vigorous agitation at 20° C. within 5 min-
utes dropwise with 3.5 ml of 35% perchloric acid (1.75
ml of HCIO4 conc. 4 1.75 ml of H;0). After 4 hours of
agitation at 20° C., the reaction mixture is cooled to
—10° C. and stirred for another 2 hours at this tempera-
- ture. The mixture is then vacuum-filtered, washed twice
with 30 ml of cooled methyl isobutyl ketone, and the
filter residue is dissolved in 200 ml of pyridine. The
“pyridine solution is then combined with 2 g of 4-dime-
thylaminopyridine as well as 20 ml of pivalic acid chlo-
ride; the mixture is placed in a heating bath of 50° C. and
- agitated for 4 hours. The reaction mixture is thereafter
poured into 1 liter of ice water, stirred for another hour,
finally vacuum-filtered, thoroughly washed with water,
~and dried overnight in a vacuum drying chamber at 60°
. C. Yield: 13.7 g of 78-hydroxy-38,15a-dipivaloyloxy-5-

androsten-17-cne, mp 197°-199° C.

EXAMPLE 4

--Under heating, 1.5 g. of 38,7a,15a-trihydroxy-5-
: androsten-17-one 1s dissolved in a mixture of 30 ml of
2-butanone and 30-ml of dichloromethane. After cool-

o ing to room: temperature, 10 ml of a freshly prepared

mixture of 9 ml of 2-butanone and 1 ml of 35% sulfuric
-acid is added thereto and the mixture stirred for 30
minutes at room- temperature Subsequently the reaction
mixture is combined with 5 ml of pyridine and the mix-
ture evaporated at 60° C. under vacuum. The residue is
- mixed with 200 ml of ice water and agitated for 2 hours.
The thus-precipitated crystallized product is vacuum-
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filtered, washed with water, and dried. Yield: 1.4 g of

8
33,7}3,15a-tr1hydrcxy-andrcsten-l7-cne mp 162°-164°

C. |
The precedln g examples can be repeated w1th snmlar |

success by substituting the generically or specifically

described reactants and/or operating conditions of this
invention for those used in the preceding examples.
From the foregoing description, one skilled in the art
can easily ascertain the essential characteristics of this
invention, and without departmg from the spirit and
scope thereof, can make various changes and modifica-

tions of the mventlcn tc adapt it to various usages and

- conditions.

What is claimed is:

1. A process for preparlng 3B,7B,15a-tr1hydrcxy-5-
androsten-17-one, comprising acidifying 38,78,15a-
trihydroxy-5-androsten-17-one with a dilute mineral
acid or dilute strong organic acid in the presence of a
ketone, and, then, reactlng the resultant product w1th
and organic base. - . |

2. A process of clalm 1 whereln the amdlﬁcatlcn is
conducted in the presence of a solvent.

..3. A process of claim 1 wherein the acid is sulfuric
a01d perchloric acid, ‘hydrochloric acid, p-toluenesul-
fonic acid or tnﬂucrcacetlc acetic acid of 10-50 vol. %
strength | - -

4. A process cf claim 1 or 3 wherein the ketone IS
ahphatlc and contains up to 6 carbon atoms and is con-
tained in the reaction medium in-an amount of 10-100
molar equwalents based on the amount of starting mate-
rial employed.

5. A process cf clann lor3 whereln the base is pyri-
dine. SR
6. A process of claim 4 wherein the base is pyridine.

7. A process of claim 1 for preparing the 3,15-dipiva-
late of the resultant 38,78,15a-triol, comprising esteri-
fying the resultant 38,78, 15a-triol in the 38- and 15a-
positions with pivalic acid or a reactlve derivative
thereof. ~

8 A process of claim 3 whereln the acidification is
conducted .at 0°-50° C. for 1-24 hours and the subse-
quent treatment with base is ccnducted at 5°-50° C. for
2-48 hours. -

9. A process of claim 4 wherein the ac1d1ficat10n is
conducted at 0°-50° C. for 1-24 hours and the subse-
quent treatment with base is ccnducted at 5°-50° C. for
2-48 hours.

10. A process for eplmerlzmg an allyl—pcsmcned
7o-hydroxy or 7a-o-acetoxy group in a AS-steroid to
the corresponding 783-group, comprising treating the
7a-stercld with a dilute mineral acid or dilute strcng
organic acld in the presence of a ketone. |

11. A process of claim 10 further comprising adding a
base to the product of said treatment step.

12. 38,78,15a-Trihydroxy-5-androsten-17-one.

13. 33_,15a-Dipivalcyoxy-7B-hydrcxy-5—andrcsten-
17-one. |

14. In a prccess for preparing 68,78;158,168-
dimethylene-3-0xo0-17a-pregn-4-ene-21,17-carbolactone
from 7B-hydrcxy-153,1GB-methylene-BB—pwalcylcxy-
5-andrcsten-17-cne, the lmprcvement whereln the latter |
ccmpound 1s prepared by,

" carrying out the process of claim 7 in order tc pre-
pare the 3,15-dipivalate of 33,73,15a-tr1hydrcxy-5-

- androsten-17-one, and

methylenating the 158,168-position in the resultant

compound to form 78-hydroxy-158,168-methy-

lene-38-pivaloyloxy-5-androsten-17-one.
x & %k x % -
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